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Summary
‘Taiten’is a pollination variant astringent type of Japanese persimmon (Diospyros kaki Thunb.）
cultivar released by National Agriculture and Food Research Organization Institute of Fruit Tree 
Science (NIFTS), Japan, in 2007.‘Taiten’resulted from the cross of‘Kurokuma’×‘Taishu’. The 
clone was initially selected and designated as Kaki Akitsu-21, and was tested at 24 locations in a 
national trial. It was ultimately selected and released as‘Taiten’, and registered as No.17493 under 
the Plant Variety Protection and Seed Act of Japan in 2009.
The‘Taiten’fruit ripens in late November, comparable to‘Fuyu’at NIFTS, Akitsu. Its fruit 
is flat-shaped, weighing an average of 506g (about 1.6 times heavier than the fruit of‘Fuyu’). The 
skin color is yellowish orange at harvest time. The flesh is soft, moderately coarse and very juicy. 
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Flesh firmness is 0.8kg, a value lower than that of ‘Fuyu’(2.0kg).  The soluble solids content in 
juice after removing astringency averages 16.5％, a value comparable to that of‘Fuyu’grown at 
Akitsu. Fruit cracking at the calyx or stylar end is rare. A little extent of shallow concentric cracks 
on the fruit skin occurs in a considerable percentage of the fruit. Shelf life of‘Taiten’fruit after 
carbon dioxide gas treatment for removing astringency averaged 21 days at ambient temperature 
in the national trial. 
The tree is vigorous and very productive.‘Taiten’easily produced many female flowers 
every year, and very few male flowers in the trials. Fruit drop in the early fruit-developmental 
stage in June and July was rare for trees subjected to flower thinning at a leaf/ flower ratio of 
approximately 13. Although the seed forming ability of‘Taiten’is high, however, its parthenocarpic 
ability is low; thus planting of pollinizer trees is desirable for stable fruit production.







らない品種群は pollination constant（PC) と呼ばれてい
る (Hume, 1914)．
カキ品種は，この 2 つを組合せて，pollination variant
の甘ガキ（pollination variant non-astringent: PVNA）と
渋ガキ（pollination variant astringent: PVA），pollination 
constant の甘ガキ（ pollination constant non-astringent: 
PCNA）と渋ガキ（pollination constant astringent: PCA）











1993；Yonemori et al., 2005），それぞれ甘渋性を支配して



























で，PCNA の在来品種は 17 しか知られておらず，それ
らは互いに近縁関係にあると考えられている（Yamada, 


















1993; 2005; Yamada et al., 1994）．そこで，1990 年以降，


















































在地 ： 広島県東広島市安芸津町，組織名称 ：1996 年〜








た（Fig. 1）．‘黒熊’は，関東地方の PVNA の在来品種
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Table 1.  Institutes and their locations where the national trial of‘Taiten’was carried out.
Institute (location) Z
Yamagata Pref. Sand Dune Agr. Expt. Stn. (Sakata, Yamagata)
Fukushima Fruit Tree Expt. Stn., Aizu Test Farm (Aizubange, Fukushima)
Gunma Hort. Exp. Stn. (Isesaki, Gunma)
Tochigi Agr. Exp. Stn. (Utsunomiya, Tochigi)
Tokyo Metro. Agr. Exp. Stn. (Tachikawa, Tokyo)
Nagano Nanshin Agr. Res. Stn. (Takamori, Nagano)
Niigata Agr. Res. Inst. Hort. Res. Center (Seiro, Niigata)
Toyama Agr. Res. Center, Fruit Tree Res. Stn. (Uozu, Toyama) 
Ishikawa Agr. Res. Center, Sand Dune Agr. Exp. Stn. (Unoke, Ishikawa）
Aichi-ken Agr. Res. Center, Hort. Inst. (Nagakute, Aichi)
Gifu Pref. Res. Inst. Agr. Sci. (Gifu City, Gifu)
Osaka Pref. Gov. Res. Inst. Agr. Fish. (Habikino, Osaka)
Nara Pref. Agr. Expt. Stn. Nara Fruit Tree Res. Center (Nishiyoshino, Nara)
Wakayama Res. Center Agr. Forest. Fish, Fruit Tree Expt. Stn., Lab. Persimmon and Peach (Kokawa, Wakayama)
Hyogo Pref. Agr. Inst. (Kasai, Hyogo)
Tottori Hort. Expt. Stn. Kawahara Branch (Kawahara, Tottori)
Shimane Agr. Expt. Stn. (Izumo, Shimane)
Hiroshima Pref. Agr. Res. Center, Fruit Tree Res. Inst. (Akitsu, Hiroshima)
NARO Inst. Fruit Tree Sci., Grape Persimmon Res. Sta. (Akitsu, Hiroshima)
Tokushima Fruit Tree Exp. Stn. Kenhoku Br. (Kamiita, Tokushima)
Kagawa Pref. Agr. Exp. Stn. Fuchu Br. (Sakaide, Kagawa)
Ehime Fruit Tree Exp. Stn. (Matsuyama, Ehime)
Ehime Fruit Tree Exp. Stn. Kihoku Br. (Kihoku, Ehime)
Fukuoka Agr. Res. Center, Inst. of Hort. (Chikushino, Fukuoka)









安芸津 21 号」の系統名をつけて供試し，全国 22 府県 24
か所の試験研究機関および愛媛県の生産者園地で試作栽





し，2007 年 9 月に種苗法に基づく品種登録出願を行った．
2008 年 3 月に農林水産省より優良農作物新品種「かき農
林 13 号」として認定された．また，2009 年 2 月に種苗
法に基づき，登録番号第 17493号として品種登録された．
‘太天’の系統適応性検定試験を実施した公立試験研



















‘太天’は 2002〜2003 年は 1995 年に‘富有’に高接ぎ
した１枝，2004 年は 2001〜2002 年にⅡiF－6，‘オラン
ダ御所’および‘久保’に高接ぎした樹，2005〜2006 年
は 2002 年にⅡiF－6 に高接ぎした 1 樹を評価した．Ⅱ
iF－6 は‘次郎’と‘晩御所’に由来する果樹研究所育成
の PCNA の選抜系統である．中間台木はいずれも 2002
年に 35 年生であった．‘平核無’および‘富有’は 2002
年に 35 年生の 1 樹を用いた．摘蕾は，いずれの品種も
















































Pij ＝μ＋ Gi ＋ Yj ＋ Eij
Pij：各年における値，μ：総平均値，Gi：i 番目の品
種の効果，Yj：j 番目の年の効果，Eij：i 番目の品種の j
番目の年における誤差
品種の効果が 5％水準で有意であった形質について







て，2005 年および 2006 年に単為結果力を評価した．す
なわち，山田ら（1987）の方法に準じ，数本の側枝また
































Table 2. Tree and bearing characteristics of‘Taiten’,‘Hiratanenashi’, and‘Fuyu’at NIFTS, Akitsu (2002-2006) z.










Taiten Vigorous Spreading April. 13 b t May. 26 b Many Little None
Hiratanenashi   Vigorous
Intermediate between
spreading and upright
April.  4 a May. 17 a Many Little None
Fuyu Moderately vigorous Spreading April. 14 b May. 29 c Many Little None
Significance s
Among cultivars ＊＊ ＊＊
Among years ＊＊ ＊＊
z Female flowers were thinned to approximately 13 leaves/ flower before flowering, and fruit were thinned to approximately 20 leaves/ fruit for‘Taiten’and‘Fuyu’,
 and 15 leaves/ fruit ratio for‘Hiratanenashi’in late July.  
y Date when 20 to 30% of the basal leaves unfolded on the top of the shoot. 
x Date when more than 80% of female flowers blossomed.
w Number of female flowers was classified: Not enough (standard cultivars: Shogatsu, Zenjimaru); Enough (Maekawa-Jiro, Nishimurawase, Saijo); Many (Hiratanenashi,
 Fuyu).
v Little: 30% or less; Medium: 30〜50% ; Much: 50% or more.
u Little: 5% or less; Medium: 5〜20% ; Much: 20% or more. Data from 1998, an unusual year for late stage dropping, were omitted.
t Mean separation using least significant differences at P ≦ 0.05. 
s ＊＊ Significant at P ≦ 0.01 in an analysis of variance using the model. 
 Pij=μ＋ Gi ＋ Yj ＋ Eij 
 Pij :  the performance of the ith cultivar in the jth year; μ: overall mean; Gi :  the effect of the ith cultivar; Yj :  the effect of the jth year; Eij :  residual. 
Table 3. Parthenocarpy for physiological fruit drop in the early stage of‘Taiten’and‘Fuyu’at NIFTS, Akitsu z.
Cultivar
Year
2005 2006 Average percent fruit set (%) 
Taiten 0／33 ( 0% ) y 8／40 (20% ) 10
Fuyu 22／33 (67% ) 8／48 (17% ) 42
z Female flowers were thinned to approximately 13 to 15 leaves/ flower on a branch or several lateral branches, and covered with paraffin-waxed paper bags to prevent 
pollination. Parthenocarpy for physiological fruit drop in the early stage was assessed by counting the number of fruits born from the flowers in late July.



















収穫期は‘富有’とほぼ同時期の 11 月 19 日で，‘平核
無’より 21 日遅かった．
果実の大きさは著しく大きく平均 506g であった．こ






















Taiten Nov. 19 b t 506 a 5.1 a 16.5 b Medium 0.8 a High
Hiratanenashi Oct. 29 a 262 b 5.0 a 14.5 a Dense 1.0 a High
Fuyu Nov. 16 b 312 b 6.8 b 16.1 b Medium 2.0 b High
Significance s
Among cultivars ＊＊ ＊＊ ＊＊ ＊＊
Among years NS NS NS ＊
z See Table 2 for flower and fruit thinning.
y Color chart value at the fruit apex (Yamazaki and Suzuki, 1980, Bull. Fruit Tree Res. Stn. A7: 19-44).
x Values in astringent cultivars were after removing astringency by Constant Temperature Short Duration carbon dioxide gas treatment. 
w Classified into three classes: Dense (standard cultivar: Hiratanenashi, Shinshu); Medium (Fuyu); Coarse (Nishimurawase).
v Values obtained in two years of 2005 and 2006, using a universal type of fruit hardness meter (Fujiwara Co. Ltd, KM-5, cylinder-shaped plunger). 
u Classified into three classes: Low (standard cultivar: Suruga); Medium (Maekawa-Jiro); High (Fuyu).
t Mean separation using least significant differences at P ≦ 0.05  when the significant effect among cultivars was obatined in the analysis of variance as shown below.
s NS, ＊, ＊＊  Nonsignificant, signifacant at P ≦ 0.05 or 0.01 in the analysis of variance using the model.
 Pij=μ＋ Gi ＋ Yj ＋ Eij 
 Pij :  the performance of the ith cultivar in the jth year; μ: overall mean; Gi :  the effect of the ith cultivar; Yj :  the effect of the jth year; Eij :  residual.
Table 4.  Fruit characteristics of‘Taiten’,‘Hiratanenashi’, and‘Fuyu’at NIFTS, Akitsu (2002-2006) (2) z.
Cultivar
Number of
seeds per fruit 
Percent fruit cracked
at stylar end y (％)
Percent fruit cracked
at calyx end x (％)
Percent fruit with
partly darkened




Shelf life u (days)
Taiten 3.4 0 1 37 b t Little〜Medium s 16 ab
Hiratanenashi 0 0 0 4 a None 11 a
Fuyu 4.6 0 8 6 a None 28 b
Significance r
Among cultivars ＊ q ＊＊ ＊
Among years NS NS NS
z See Table 4 (1).
y Minute degree of cracking that is common and highly marketable for‘Jiro’in Japan was not included.
x Classes small and large shown by photo in“Methods of evaluating deciduous tree fruit crops in national trials by NIFTS (1994)”were included. These fruits exhibit 
cracking that influences their marketability in Japan and can be identified easily in the packing process.
w Analysis of variance and mean separation were performed using arc-sin transformed data.
v Classified into four classes based on percent fruit having the shallow concentric cracks on the fruit skin: None (0%); Little (30% or less); Medium (30〜70%); Much (70% 
or more).
u Number of days of marketability. Values for two years 2005 and 2006. Values for astringent cultivars were obtained after removing the astringency by CTSD carbon 
dioxide gas treatment. 
t Mean separation using least significant differences at P ≦ 0.05 when the significant effect among cultivars was obtained in the analysis of variance as shown below.
s In the case of evaluations that differ from year to year, two evaluations ranging over the fluctuations are shown connected with 〜 . 
r NS, ＊, ＊＊  Nonsingnificant, significant at P ≦ 0.05, or 0.01 in the analysis of variance using the model.
 Pij=μ＋ Gi ＋ Yj ＋ Eij
 Pij :  the performance of the ith cultivar in the jth year; μ: overall mean; Gi :  the effect of the ith cultivar; Yj :  the effect of the jth year; Ej :  residual.


































年は 25℃の空気中で 17 時間おいた後，27℃で炭酸ガス
100％に 24 時間おき，その後 25℃で空気中に 120 時間
保温した．2006 年は 26℃の空気中で 16 時間おいた後，
27℃で炭酸ガス 100％に 25 時間おき，25℃で空気中に
120 時間保温した．
‘平核無’については，2005 年は 25℃の空気中で 17
時間おいた後，27℃で炭酸ガス 100％に 24 時間おき，
その後 23 ℃で空気中に 48 時間保温した．2006 年は
25.5℃の空気中で 17 時間おいた後，25.5℃で炭酸ガス
100％に 24 時間おき，25.5℃で空気中に 48 時間保温し
た．
‘太天’は，2005 年および 2006 年の 2 年間の平均値で
は 16 日間日持ちした．この日持ち日数は‘富有’よりも
12 日短く，‘平核無’より 5 日長かった．しかし，反復
年数が少なく，対照品種との差は有意ではなかった．
２．日本各地における特性

















性を Table 5 に，果実特性を Table 6 に示した．Table 
5 および 6 では，それぞれの場所において 2004〜2006
年に調査された 3 年間の平均値を各場所における値とし

































（Table 5）．‘平核無’より 4 日有意に遅く，‘富有’より
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Yamagata Medium〜Vigorous y May 6 June 20 Enough〜Many None Medium None〜Little
Fukushima Medium〜Vigorous May 4 June 14 Enough〜Many None Little None
Nagano Medium〜Vigorous April 16 June 2 Enough〜Many None Little None〜Little
Niigata Vigorous April 30 June 12 Many None Much None
Toyama Medium April 23 June 3 Many None〜Little Little None〜Little
Ishikawa Medium〜Vigorous April 24 June 6 Many None Medium Little
Aichi Vigorous April 18 May 24 Not enough〜Many None Little〜Medium None
Gifu Vigorous April 13 May 20 Many Little Little Medium
Osaka Medium － － － － － None
Nara Medium April 16 May 25 Enough〜Many None〜Little Little〜Medium None〜Little
Wakayama Medium April 10 May 19 Many None〜Little Little None
Hyogo Vigorous April 13 May 24 Many None Little None
Tottori Medium April 14 May 22 Many None〜Little Little －
Shimane Medium〜Vigorous April 10 May 27 Many None〜Little Little None
Hiroshima Medium〜Vigorous April 15 May 25 Many None Little Medium
NIFTS-Akitsu Medium〜Vigorous April 14 May 26 Many Little Little None
Tokushima Medium April 12 May 22 Many None Little None〜Little
Kagawa Medium April 9 May 22 Many None Little None
Ehime (Matsuyama) Medium〜Vigorous April 12 May 25 Not enough〜Enough None Little〜Much None〜Much
Ehime (Toyo) x  Medium〜Vigorous April 24 May 18 Enough〜Many Little Little〜Medium None〜Medium
Ehime (Kihoku) Vigorous April 11 May 15 Many None Little〜Medium None〜Little
Fukuoka Vigorous April 7 May 20 Enough〜Many None〜Little Little Little〜Medium
z See Table 2 for the evaluation of each trait.
y In the case of evaluations that differ from year to year, two evaluations ranging over the fluctuations are shown connected with 〜. 
x Grower's orchard in Ehime Prefecture.

































Yamagata Nov.  7 421 4.7 17.7 4 3.4  0  0 23 None〜Little w －
Fukushima Nov.  6 334 4.5 14.9 5 4.7  8  6 38 Medium 25
Nagano Nov. 17 300 5.2 15.9 3.5 3.3  6  0 12 Little〜Much －
Niigata Nov. 20 476 5.8 15.1 5 2.3  6 16 61 Little〜Medium －
Toyama Nov. 21 445 6.0 16.7 4.5 4.2  5  0 22 Little〜Medium －
Ishikawa Nov. 12 513 5.4 15.8 5 2.5 11 16 93 Medium〜Much －
Aichi Nov. 13 501 4.9 14.8 4 2.6  3 12 22 Little〜Medium －
Gifu Nov. 13 484 5.2 17.3 5 2.8  1  0 37 Little〜Medium 26
Osaka Nov. 15 433 5.3 16.8 5 1.9 －  0 37 Little〜Much －
Nara Nov. 22 589 5.8 17.3 4.5 0.8  0  0 78 Medium 16
Wakayama Nov.  7 398 5.1 16.7 5 4.2  1  0 21 Little〜Medium 30
Hyogo Nov. 11 349 5.1 17.3 4 4.7  2  0 27 Little〜Medium －
Tottori Nov. 11 462 5.1 17.3 4 4.7  0  0 20 Little〜Much －
Shimane Nov. 15 441 4.5 15.9 4 4.3  0  0 20 Little －
Hiroshima Nov. 14 473 5.0 15.9 4.5 3.6  2  0 14 Little〜Much －
NIFTS-Akitsu Nov. 18 481 5.2 16.6 5 3.6  0  0 44 Little〜Medium 16
Tokushima Nov.  8 488 4.7 15.4 4.5 3.2  0  0 25 Little〜Medium 17
Kagawa Nov.  2 366 5.3 17.0 4.5 3.8  0  0  9 Little〜Medium 17
Ehime (Matsuyama) Nov. 11 423 5.3 16.0 5 2.4  2  5 51 Little〜Much －
Ehime (Toyo) Oct. 31 574 4.9 15.0 5 0.0  3  0 60 None〜Much －
Ehime (Kihoku) Oct. 26 320 5.1 16.3 4.5 3.1  0  0 40 Medium〜Much －
Fukuoka Nov. 12 426 5.0 16.9 3 3.8  3  0 11 Little〜Medium 21
Average Nov. 11 441 5.1 16.3 4.5 3.2  3  3 35 21
z See Tables 4 and 5 for the evaluation of each trait and location.
y Classified into five classes and given scores: Very poor (1), Poor (2), Fair (3), Good (4), Excellent (5).
x Darkened fruit skin includes shallow concentric fruit skin cracks.
w In the case of evaluations that differ from year to year, two evaluations ranging over the fluctuations are shown connected with 〜 .
果樹研究所研究報告　第 14 号　201248


































Taiten April. 16 b y May. 27 b Nov. 13 b 449 c 5.2 a 16.5 4.4 b 3.3 2 2 31 b 20.2 b
Hiratanenashi April. 11 a May. 23 a Oct. 30 a 237 a 5.4 a 15.6 4.2 ab 0 1 0 7 a 13.3 a
Fuyu April. 16 b May. 29 c Nov. 18 c 281 b 6.1 b 16.0 3.8 a 4.1 5 13 9 a 25.3 b
Significance x
Among cultivars ＊＊ ＊＊ ＊＊ ＊＊ ＊＊ NS ＊ ＊＊ w ＊＊ v ＊＊




14 12 13 14 14 14 15 14 14 14 14 6
z See Tables 2 and 4 for the evaluation of each trait. 
y Mean separation using least significant differences at P ≦ 0.05 when the significant effect among cultivars was obtained in the analysis of variance as shown below.  
x NS, ＊, ＊＊  Nonsignificant, significant at P ≦ 0.05, or 0.01, respectively, in an analysis of variance using the following model. 
 Pij=μ＋ Gi ＋ Lj ＋ Eij 
 Pij :  the performance of the ith cultivar in the j th location; μ: overall mean; Gi :  the effect of the ith cultivar; Lj :  the effect of the jth location; Eij :  residual. 
w The analysis of varaince was performed for the data omitting those of‘Hiratanenashi’ 
v Arc-sin transformed values were subjected to the analysis of variance.
2 日有意に早かった（Table 7）．
雌花の着生程度は，「多」とする場所が 13，「中〜多」












が 13，「少〜中」が 4 場所，「中」が 2 場所，「少〜多」










収穫期は，10 月 26 日〜11 月 22 日の間で変異し，平
均 11 月 11 日であった（Table 6）．‘平核無’より 14 日
有意に遅く，‘富有’より 5 日有意に早く収穫された
（Table 7）．
果実の大きさは著しく大果で， 平均 441g であり


















ほど食味評価が高い），‘平核無’の 4.2，‘富有’の 3.8 に
対して‘太天’は 4.4 で，‘富有’との差は有意であった
（Table 7）．
含核数は平均 3.2 であった（Table 6）．‘富有’と同時


































は平均 21 日，日持ちした（Table 6）．これは脱渋処理
をしたカキとしてはかなり長い．‘平核無’が 6 場所の









CTSD 炭酸ガス脱渋（炭酸ガス 100％中に 26〜30℃


































れる PCNA 品種の育成を意図し，母本となる非 PCNA
系統を選抜する中で育成された品種であり，‘太天’に
PCNA 品種・系統を戻し交雑することにより PCNA の
後代を得ることができる．
PCNA を非 PCNA から識別する DNA マーカーの開
発が取り組まれ，‘太天’の親である‘黒熊’に由来す
る後代を含め，その識別に成功した（Kanazaki et al., 
2001; 2009; 2010）．日本に原産する PCNA と非 PCNA
は単一の遺伝子座によって支配され，6 倍体であるカ
キの 6 本の染色体のいずれにもその遺伝子座がある
（Akagi et al., 2010）．‘太天’は 2 つの非 PCNA 遺伝子




この DNA マーカーの開発により，PCNA 個体のみを幼
苗段階で識別して選抜し，圃場で栽培することにより，
育種規模は大幅に拡大できる（山田，2011）．‘太天’を








ら選抜された，大果で晩生の pollination variant の
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